The murine Cl⁻/HCO⁻₃ exchanger Ae3 (Slc4a3) is not required for acid-base balance but is involved in magnesium handling by the kidney.
The Slc4 family of bicarbonate transporters consists of several members, many of which are highly expressed in the kidney and play an important role in acid-base homeostasis. Among them are Ae1 (Slc4a1) and Ae2 (Slc4a2). Another member, Ae3 (Slc4a3), is suggested to be expressed in the kidney, however, its localization and impact on renal function is still unknown. Ae3 has also been implicated in the central control of breathing. Here, we analyzed the expression of Ae3 transcripts in isolated nephron segments and investigated systemic and renal acid-base homeostasis and renal electrolyte handling in the absence of Ae3, using a knock out mouse model. qPCR was used to localize Ae3 transcripts in the murine nephron, metabolic studies and whole body plethysmography to assess the role of Ae3 in renal functions. Two Ae3 transcripts, the brain variant bAe3 and the cardiac variant cAe3, are expressed at low levels in the murine kidney. Although differentially distributed, they localize mostly to the distal nephron and renal collecting duct system. At baseline and after an acid challenge, mice deficient for Ae3 did not show major disturbances in renal acid-base excretion. Respiratory responses in whole body plethysmography to acid loading and CO2 and O2 challenges were normal. No major differences in renal electrolyte handling were discovered except for small changes in magnesium, potassium and sodium excretion after 7 days of acid loading. We therefore challenged mice with diets with high and low magnesium diets and found no differences in renal magnesium excretion but elevated expression of the Trpm6 magnesium channel in Ae3 KO mice. In conclusion, Ae3 is expressed in murine kidney at very low levels. Ae3 plays no role in systemic acid-base homeostasis but may modify renal magnesium handling inducing a higher expression of Trpm6.